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EXECUTIVE SUMMARY 
 
 The Illinois Department of Transportation (IDOT) and the Illinois Center for 
Transportation (ICT) sponsored and hosted the first National Safety Performance Function 
Summit on July 29 and 30, 2009, in Chicago, Illinois. The goal of this summit was to 
disseminate information and facilitate discussions on various ongoing and emerging activities 
related to the development and implementation of Safety Performance Functions (SPFs). This 
report summarizes the attendee statistics, the conference program, the main activities (including 
32 presentations and eight discussion sessions), and the attendees’ feedback. Prospects for 
follow-up activities are also discussed. 
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CHAPTER 1  INTRODUCTION  
  
 Safety Performance Functions (SPFs) are statistical models that describe the 
relationship among crash frequency, crash severity, crash type, traffic volumes, roadway 
geometric design, and other factors. SPFs provide a realistic and accurate prediction of crash 
frequency as a function of traffic volume and roadway geometries for different types of roadway 
sites (e.g., segments, intersections) over a network. The SPFs, often used together with the 
Empirical Bayesian method, can be used to calculate a roadway site’s Potential for Safety 
Improvement (PSI) and thus help identify those locations that have the highest potential for 
improvement. Ultimately, sites with high PSI values could be given priority during the safety 
project planning process. The recently released Highway Safety Manual (HSM) uses the SPF 
methodology, and SPF-based tools are utilized in Safety Analyst and the Interactive Highway 
Safety Design Model (IHSDM). SPFs are consistent with the Strategic Highway Safety Plan 
(SHSP), and SPF-based safety analysis results can benefit the Highway Safety Improvement 
Program (HSIP) by focusing more accurately on locations that can potentially reduce severe 
crashes. 
 Across the nation, states are at various stages of SPF development and implementation 
to help manage their state-wide safety programs, which include site-specific and systematic 
safety improvements to prevent and reduce fatalities and severe injuries resulting from motor 
vehicle crashes. The Illinois Department of Transportation (IDOT) and the Illinois Center for 
Transportation (ICT) sponsored and hosted the first National SPF Summit to further advance 
these efforts. The summit was held on July 29 and 30, 2009, in Chicago, Illinois to disseminate 
information and facilitate discussions on various ongoing and emerging activities and issues 
regarding the development and implementation of SPFs. Thirty-two presentations followed by 
time for questions and answers facilitated open discussions and provided the opportunity for 
representatives of 34 states and other organizations to learn from leading states and federal 
initiatives. The summit provided a view of SPFs from the perspectives of decision makers, 
developers, and users, and by covering a range of topics such as:  
 
• History of SPFs 
• SPF development and data needs  
• Possible SPF applications (planning and program development, project selection) 
• Recent experiences and lessons learned from various states 
• Policy level issues 
• Tort liability issues 
• Education, training needs, and opportunities 
 
 The summit included open communication and sharing of experiences, challenges, and 
successes. Participants left the summit enriched by the knowledge gained from others’ 
experiences. The survey at the end of the summit showed that all respondents found the 
experience very positive and would like to participate in follow-up activities and events. It 
became clear that continued education and peer-to-peer sharing is necessary to continue the 
advancement in explicit quantification of safety. 
 This report is organized into five sections. Section 2 describes the attendee statistics. 
Section 3 presents the conference program and summarizes the main activities. Section 4 
summarizes the attendees’ feedback. Section 5 discusses next steps and recommends future 
events that will build on the current momentum and address needs of the safety community. 
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CHAPTER 2  ATTENDEE STATISTICS 
 
 IDOT and ICT extended invitations to each state and sponsored the travel of up to two 
people from each state DOT. Eighty-nine people attended the SPF summit. The attendees 
included safety engineers, data managers, safety analysts, agency statisticians, and local 
university researchers affiliated to state DOTs. In addition to State DOTs, representatives 
attended from the Federal Highway Administration (FHWA) division offices, the American 
Association of State Highway Transportation Officials (AASHTO), Transportation Research 
Board (TRB), and researchers and developers from the private sector. A list of attendees and 
their affiliations is enclosed as Appendix A. 
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Figure 1. Representation of organizations at the SPF Summit 09. 
 On the registration page, each attendee was requested to provide personal information 
and answer two questions: 
1. “Please briefly explain your experience with SPF.” 
2. “Please briefly explain your perspective on implementing SPF in your organization.” 
 This section summarizes the answers provided by 71 attendees during the online 
registration process. 
 With regard to previous experience with SPF, the attendees can be classified into three 
categories.  
• Safety and SPF are primary responsibility 
• Have prior experience in SPF, but SPF is not a current or primary responsibility 
• Have no prior experience in SPF 
 
 The number of responses in each category is summarized in Figure 2. Fifty-six of the 
respondents either had experience with or were working on SPF topics.  
  3
Experience with SPF
15
26
15
30
SPF is my primary
responsibility within my
organization
Have prior experience
New to the field, no prior
experience
No answer
 
Figure 2. Attendees’ prior experience with SPF. 
 Figure 3 illustrates the prospects of future SPF implementation in the attendees’ 
organizations. According to respondents, SPF implementation is either a high priority or is being 
considered in their organizations, and the respondents will likely be directly involved with the 
implementation. 
27
22
38 Implementing SPF is a high
priority
Interested in implementation,
will assist others in
implementation
No answer
 
Figure 3. Attendee’s future plans for SPF.  
 Respondents showed less knowledge on potential SPF applications such as Safety 
Analyst, HSM, IHSDM, HSIP, SHSP. Specifically, 27 respondents mentioned one or more 
specific applications. Figure 4 illustrates the percentages of applications mentioned in these 27 
responses. 
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37.04%
40.74%
7.41%
11.11%
3.70%
SafetyAnalyst
HSM
IHSDM
HSIP
SHSP
  
Figure 4. Potential SPF applications mentioned in the responses. 
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CHAPTER 3  THE SUMMIT  
 The summit planners began inviting speakers and attendees and conducting online 
registration in May 2009. The onsite registration was held from 3 - 6 p.m. on Tuesday, July 28, 
2009, and 7 - 8 a.m. on Wednesday, July 29, 2009. The conference sessions (no breakout 
sessions) started at 8 a.m. on July 29, 2009, and concluded at noon July 30, 2009. In most 
sessions, the presentations were followed by a question and answer session or facilitated 
discussions. A basic tutorial document on SPFs (Hauer et al, 2002) was provided to all 
attendees in both hardcopy and electronic format (see Appendix B). 
 
3.1. PROGRAM  
 
 Table 1 below provides a list of sessions and speakers/moderators at the SPF Summit. 
The presentation files and discussion records are enclosed in Appendices C and D respectively. 
Electronic versions of these files, as well as video footage of all sessions, are available at the 
conference website http://ict.illinois.edu/conferences/spfsummit09/schedule.htm. 
 
Table 1. SPF Summit 2009 Program 
Session Presentation Title Speaker / Moderator 
Session 1: Opening Welcome to the SPF Summit Priscilla Tobias, Illinois DOT & 2009 
SPF Summit Chair 
Session 2: History  Moderator: Geni Bahar, NAVIGATS 
Inc. 
 From Whence Cometh the HSM? Rick Pain, TRB 
 SPF History John Milton, TRB, HSM Task Force 
Chair 
 AASHTO Vision for Highway Safety Joel McCarroll, AASHTO 
 SPF History Priscilla Tobias, Vice Chair AASHTO 
Joint Task Force for the HSM 
 How Did SPF Come into Being and 
Why Is It Here to Stay? 
Geni Bahar, NAVIGATS Inc. 
 
Session 3: SPF 
Development and Data 
Needs (National and 
State Initiatives) 
 Moderator: John Milton, Washington 
DOT 
Recorder: Kim Kolody, CH2MHill 
Role of SPFs in the Highway Safety 
Manual 
Mario Candia-Martinez, Kittleson & 
Associates, Inc. 
 Role of SPFs in the Interactive 
Highway Safety Design Model 
(IHSDM) 
Mike Dimaiuta, FHWA 
 Role of SPFs in SafetyAnalyst Ray Krammes, FHWA 
 Calibration of SPFs in the HSM, 
IHSDM, and SafetyAnalyst 
Doug Harwood, Midwest Research 
Institute 
 SPF Development in Illinois Yanfeng Ouyang, University of Illinois 
 SPF Development and Data Needs John Milton, Washington DOT 
 SPF Development and 10 Years of 
Application: A Practical Approach 
Jake Kononov, Colorado DOT 
 Q & A  
Session 4: SPF 
Applications by State 
DOTs 
 Moderator: Jim Allen, Illinois DOT  
Recorder: Mario Candia, Kittleson & 
Associates, Inc. 
 Virginia's Safety Modeling Story Stephen Read, Virginia DOT 
 SPF Applications for Safety Analysis in 
Illinois 
Kim Kolody, CH2MHill for Illinois DOT 
  6
 SPFs Applications by State DOTs John Milton, Washington DOT 
 CDOT: 10 Years of SPF Applications 
and Experience 
Jake Kononov, Colorado DOT 
 Facilitated Discussions  
Session 5: Policy Level 
Issues Related to Safety 
in the Scheme of 
Planning, Design and 
Operations, Forecasting 
and Prevention 
 Moderator: Robert Hull, Utah DOT 
Recorder on Computer and Projector: 
Kim Kolody, CH2MHill 
Quantitative Safety Information and 
Project Development: 
Tim Neuman, CH2MHill 
Policy Level Issues Related to Safety 
in the Project & Program Development 
Stages 
John Milton, Washington DOT 
 Facilitated Discussion  
Session 6: Tort Liability 
Issues Related to Safety 
in the Scheme of 
Planning, Design and 
Operations, Forecasting 
and Prevention 
 Moderator: Tim Neuman, CH2MHill 
Recorder on Computer and Projector: 
Kim Kolody, CH2MHill 
Tort Liability Issues Related to Safety 
in Project & Program Development 
Stages 
John Milton, Washington DOT 
Legal Implications of Use and Non-Use 
of SPFs 
Brelend Gowan, TRB HSM Task 
Force, Policy Subcommittee 
 Facilitated Discussion  
 Closing Remarks Priscilla Tobias, Illinois DOT 
Session 7: Opening 
Session 
 Priscilla Tobias, Illinois DOT  
Geni Bahar, NAVIGATS 
Session 8: Examples of 
Use of Default SPFs in 
HSM, Safety Analyst, 
and Interactive Highway 
Safety Design Model 
(IHSDM) 
 Moderator: Ray Krammes, FHWA 
Recorder: Kim Kolody, CH2MHill 
Development of State or Local Agency 
SPFs for Use in the HSM, IHSDM, and 
Safety Analyst 
Doug Harwood, Midwest Research 
Institute 
Use and Modification of Default SPFs 
in the Interactive Highway Safety 
Design Model (IHSDM) 
Mike Dimaiuta, FHWA 
 Q & A Panel  
Session 9: Use of the 
State-Developed SPFs 
in Their Own Tools and 
the National 
Perspective 
 Moderator: Priscilla Tobias 
Recorder: Kim Kolody, CH2MHill 
Uses of Safety Performance Functions 
and Potential for Safety Improvement 
Values 
Dave Piper, Illinois DOT 
CDOT: SPF Use at the Project and 
Program Levels in Colorado 
Jake Kononov, Colorado 
 Use of Own State Developed SPFs in 
their Own Tools & the National 
Perspective 
John Milton, Washington DOT 
 Local SPF Use -- Iowa Michael Pawlovich, Iowa DOT 
 The National Perspective Mike Griffith, FHWA 
Session 10: Training 
Opportunities 
 Moderator: Geni Bahar, NAVIGATS 
Inc. 
Brief Overview of Related Courses in 
USA/Canada 
Geni Bahar, NAVIGATS 
 HSM Use and Training  Karen Dixon, Oregon State University 
& Principal Investigator for the NCHRP 
17-38 
Session 11: 
Implementation Next 
Establish your goal(s) for the year such 
as: 
Moderator: Mike Griffith, FHWA  
Recorder: Geni Bahar, NAVIGATS 
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Steps and Closing 
Remarks 
• development of SPF such as crash 
data preparation   
• traffic volume data preparation  
• roadway inventory preparation  
• SPF development 
• SPF calibration 
• base models etc. 
2. Develop training – internal and 
external resources 
3. Interactions between agencies 
 
Panel: Priscilla Tobias, Illinois DOT; 
Stephen Read, Virginia DOT; Jake 
Kononov, Colorado DOT 
 
3.2. SUMMARY OF THE SESSIONS - PRESENTATION AND DISCUSSION 
 
 The sessions and discussions are summarized in this section of the report and the 
complete discussion records are enclosed in Appendix D.  
 
Session 1: Opening 
 Ms. Priscilla Tobias, Illinois DOT and 2009 SPF Summit Chair, welcomed the attendees 
and briefly introduced the safety program in Illinois and the information to be presented at the 
summit.  
 
Session 2: History 
 In this session, five speakers presented the history of SPFs and discussed how to bridge 
the research and practice of safety performance functions.  
 Mr. Rick Pain and Mr. John Milton represented the TRB and HSM Task Force and talked 
about their organizations’ perspective on the SPFs. Mr. Joel McCarroll from AASHTO and Ms. 
Priscilla Tobias, Vice Chair AASHTO Joint Task Force for the HSM, presented AASHTO’s vision 
of utilizing SPFs to improve highway safety. Ms. Geni Bahar from NAVIGATS Inc. provided a 
thorough review on the history of SPF and its importance as compared with the traditional crash 
rate approach. 
 At the end of the session, a short discussion was stimulated regarding the differences 
between the SPF approach and the traditional crash rate approach.  
 
Session 3: SPF Development and Data Needs (National and State Initiatives) 
 In this session, Mr. Mario Candia-Martinez from Kittleson & Associates Inc., Mr. Mike 
Dimaiuta from FHWA, and Mr. Ray Krammes from FHWA respectively introduced the roles of 
SPFs in the HSM, the IHSDM, and the Safety Analyst. Mr. Doug Harwood from Midwest 
Research Institute further talked about the calibration of SPFs in the HSM, IHSDM, and Safety 
Analyst. The next three speakers introduced their experiences with regard to SPF development 
in their states. Mr. Yanfeng Ouyang from the University of Illinois gave a 20-minute presentation 
on the SPF Development in Illinois, and Mr. John Milton from WSDOT presented the SPF 
Development and Data Needs in Washington. Finally, Mr. Jake Kononov from Colorado DOT 
talked about the development and 10 years of application of SPF as a practical approach. 
This session was concluded with a 20-minute Q & A that included how the crashes should be 
counted (during and out of congestion), how to establish a roadside hazard rating, how to 
enhance training and understanding of calibration factors, and what to do in case intersection 
data is lacking. 
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Session 4: SPFs Applications by State DOTs  
 In this session, experts from various states discussed SPF applications and experiences. 
Mr. Stephen Read from Virginia DOT talked about the past, present, and future initiatives of 
safety modeling in Virginia. Ms. Kim Kolody from CH2M Hill representing Illinois DOT discussed 
the SPF applications for safety analysis in Illinois. Mr. John Milton from Washington DOT talked 
about SPF Applications by state DOTs. Mr. Jake Kononov from Colorado DOT talked about 
CDOT’s 10 years of SPF applications and experience.  
 The discussion after the presentations included other states’ experiences with SPFs 
versus crash rates. The audience was very interested in how to develop and calibrate SPFs for 
local roads and specifically whether a separate set of SPFs should be developed for local roads 
or be integrated with facilities under state jurisdiction. 
 
Session 5: Policy Level Issues Related to Safety in the Scheme of Planning, Design, and 
Operations, Forecasting and Prevention 
 In this session, policy issues were discussed in two presentations. Mr. Tim Neuman from 
CH2M Hill talked about quantifying safety in project development. Mr. John Milton from 
Washington DOT discussed policy level issues related to safety in the project and program 
development.  
 Finally, a 25-minute facilitated discussion about policy issues wrapped up this session. It 
is the current practice to use pavement condition rating as the driving force behind roadway 
improvement projects. It was generally agreed that safety performance should also be driving 
roadway improvements. 
 
Session 6: Tort Liability Issues Related to Safety in the Scheme of Planning, Design, and         
Operations, Forecasting and Prevention  
 In this session, Mr. John Milton of Washington DOT gave a presentation on “Tort Liability 
Issues Related to Safety in Project & Program Development Stages.” Brelend Gowan from TRB 
HSM Task Force, Policy Subcommittee discussed the “legal implications of use and non-use of 
SPFs.”  
 Facilitated discussions continued to explore the tort liability issues at the end of this 
session. The audience discussed the proper use of safety-related terms such as LOSS, and 
how state agencies can be protected while they prepare safety assessment reports and address 
safety within available budget.  
 
Session 7: Opening Session on Day Two 
 Ms. Priscilla Tobias representing the Illinois DOT gave an opening speech for the 
second day of the Summit. Geni Bahar summarized the highlights from the sessions on the first 
day.  
 
Session 8: Examples of Use of Default SPFs in HSM, Safety Analyst, and Interactive 
Highway Safety Design Model (IHSDM) 
 This session included two presentations and a panel Q & A section. The first 
presentation, given by Doug Harwood from Midwest Research Institute, explored the 
development of state or local agency SPFs for use in the HSM, IHSDM, and Safety Analyst. The 
next presentation by Mike Dimaiuta from FHWA discussed the use and modification of default 
SPFs in the Interactive Highway Safety Design Model (IHSDM).  
 This session ended with a 15-minute Panel Q & A, in which possible FHWA support for 
the states to acquire Safety Analyst and IHDSM was discussed.  
 
Session 9: Use of the State-Developed SPFs in Their Own Tools and the National 
Perspective 
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 This session included five presentations, and started with a discussion on “Uses of 
Safety Performance Functions and Potential for Safety Improvement Values” by Dave Piper 
from Illinois DOT. Both Mr. Jake Kononov from Colorado DOT and Mr. Michael Pawlovich from 
Iowa DOT provided their local SPF uses at the project and program levels. John Milton from 
Washington DOT also discussed the use of state-developed SPFs in their state-specific tools 
and the national perspective.  
 Mr. Mike Griffith from FHWA concluded this session by hosting a 10-minute Q & A 
session. The audience asked about the speakers’ experience with SPF-based decision-making, 
how the trade-offs between safety and capacity are addressed, and whether detailed safety 
analysis is conducted centrally or outsourced.  
 
Session 10: Training Opportunities 
 This session discussed training opportunities. Geni Bahar, NAVIGATS, outlined a brief 
overview of related courses in USA/Canada. Karen Dixon, Oregon State University and as a 
Principal Investigator for the NCHRP 17-38, provided experiences of HSM use and training.  
 
Session 11: Implementation Next Steps and Closing Remarks 
 Mr. Mike Griffith started this session by presenting the national perspective on SPFs. A 
panel was formed to talk about next steps of SPF implementation. The panelists included Ms. 
Priscilla Tobias from Illinois DOT, Mr. Stephen Read from Virginia DOT, and Mr. Jake Kononov 
from Colorado DOT.  
 At the end of this session, suggestions regarding SPF implementation and several 
closing remarks were made by the attendees. More details can be found in Appendix E. 
 
 
 
 10
CHAPTER 4  SURVEY FEEDBACK  
 At the summit, the attendees were requested to fill out a 1-page, double-sized survey 
which provided valuable feedback to the summit organizing committee. A copy of the survey is 
available in Appendix E. A total of 58 responses were collected at the end of the summit.  
 The attendees were asked about their satisfaction with a few key aspects of the summit. 
As shown in Table 2, almost all respondents (97%) said that they were very satisfied or satisfied 
with all aspects of the summit, including registration process, materials/handouts, 
speakers/presenters, and venue/facility.  
 
Table 2. Respondents’ Overall Satisfaction  
Overall Satisfaction Very Satisfied 
Somewhat 
Satisfied 
Neutral Somewhat 
Dissatisfied
Very 
Dissatisfied
Total 
Registration 
Process 
50 6 2   58 
Materials/Handouts 41 17    58 
Speakers/Presenters 43 13 1 1  58 
Venue/Facility 41 16 1   58 
  
 The survey included a question on how the attendees would like the summit to improve. 
Only 29 responses were provided. About five respondents suggested reducing overlaps among 
topics, broadening the range of speakers, and providing more basic information or elementary 
discussion. A few respondents suggested adding breakout sessions for detailed discussion, etc.  
These comments will be carefully considered when planning for future summits. 
 A total of 52 attendees responded to Question 2: “What did you like most about the 
summit, and what is your most important gain from this summit?” The answers are summarized 
in Table 3. More than half of the respondents stated that they benefited from learning about 
basic information and an overview of SPF experiences in different states. SPF applications in 
HSM, IHDSM and Safety Analyst were also important to the attendees. Some attendees also 
reported that they benefited from good presentations and networking opportunities.  
 
Table 3. Respondents’ Most Important Gain 
Most Important Gain Number of Suggestions 
Introduction and Overview of SPF's 8 
SPF's in Different States 29 
Great Presentations 5 
National, State, Private Sector Levels 2 
HSM, IHDSM, Safety Analyst Information 5 
Networking Opportunities 3 
Policy/Tort Session 4 
TOTAL 52 
 The attendees were asked “Do you plan to attend the summit again in the near future 
(e.g., next year)?” An absolute majority of the attendees stated that they would plan to come 
next year; as shown in Table 4. During the course of the conference, many attendees also 
stated they were interested in bringing more participants from their states to benefit from the 
(next) summit. 
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Table 4. Respondents’ Plan on Attending Next Year  
 
 
 
 Table 5 shows a summary of 45 responses to Question 3 on the kinds of sessions to be 
included next year. Training and hands-on exercises and positive SPF experiences are the two 
sessions most frequently proposed by attendees. Other major suggestions focus on model 
development, implementation and use of SPF, SPF experiences from more states, and further 
progress of states.  
Table 5.  Respondents’ Preference of Sessions to be Included Next Year 
Kinds of Session to be Included Next Year  
Model Development 8 
Diagnostic Applications 3 
Implementation and use 7 
More States 7 
Further Progress of States 7 
Training and Hands-On Exercises 10 
Positive SPF Experiences of States 10 
HSM, IHDSM, Safety Analyst  5 
Long Technical Session 2 
Organizational Challenges of SPF 1 
Local Level 4 
Basic Information on SPF and Software 3 
TOTAL 45 
 The last question in the survey asks the attendees what types of assistance they 
anticipate needing in the coming year to develop and implement SPFs. The responses included 
a variety of suggestions and ideas about resources and support needs. Among them, nearly half 
of the attendees suggested training sessions as resources and support of the conference. In 
addition, 15 out of 37 responses supported either webinars/web conferences or necessary 
tutorials at next year’s SPF summit. Table 6 details the suggested resources and support. 
Table 6. Respondents’ Perception on Resource and Support Needs 
Kinds of Resources and Support  
Training 18 
Webinars/ Web Conferences 7 
Tutorials 8 
Funding 3 
Funding-State and Local Level 6 
Funding-National Level 2 
Discussion Forum 1 
Meetings 3 
Technical Expertise 1 
Data Collection  4 
TOTAL 37 
Plan on Attending Next Year  
Yes 47 
No 2 
Undecided 4 
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Overall, the survey feedback demonstrates that the 2009 SPF summit has very successfully 
achieved its objective. The attendees have benefited significantly from this event and they look 
forward to attending future summits so they can benefit from the momentum and engage in 
activities to continue the advancement in the explicit quantification of safety. 
 13
 
CHAPTER 5  NEXT STEPS1 
 The vision for follow-up to the first Safety Performance Function Summit has four 
elements: another summit learning and exchange event, webinars, CEO materials, and an SPF 
clearinghouse. These elements are described in more detail below.  
 
5.1 NEXT PEER-TO-PEER SAFETY PRACTICES EVENT  
  
 Hosting a second safety analysis learning summit would fulfill some of the need for 
additional learning and exchange support, and it would address the requests of the 2009 
summit participants on further extending their state and national program goals of reducing fatal 
and severe crashes on the nation's highways. Almost all of the 2009 summit survey 
respondents said that they would like to attend another SPF summit, and of those, several 
indicated an interest in bringing additional staff from their agencies and partnering agencies. 
Participants of the first SPF summit also indicated an interest in learning about a wide range of 
topics – from the basics of safety analysis techniques to more advanced principals and 
applications. Attendees were also interested in participating in hands-on activities to apply the 
lessons learned.  
 As a result, the next summit may be a workshop format covering a variety of topics with 
parallel exercises to enhance the learning process. Some of the meeting topics may include: 
 
• basic introduction to SPFs – modeling, calibrations etc. – with hands-on examples 
• advanced use of SPFs with hands-on examples 
• basic introduction to explicit safety with hands-on examples 
• basic introduction to HSM – use 17-38 project on how to use HSM 
• use of Safety Analyst software – with existing training 
• use of IHSDM – with existing software training 
  
 To accommodate various needs of the participants, from analysts to leaders, the summit 
may be held for three days with the first 1.5 days focusing on more basic information and the 
second 1.5 days intended for the more advanced users. The goal would be to support two 
people from each lead state (10 to 12) and additional staff from the Illinois Department of 
Transportation (IDOT). This would allow a representative from headquarters and district safety 
analyst from each of the lead states as well as staff from IDOT central and district offices. In the 
future, it would be desirable to include representatives from local municipalities as well as to 
promote best safety practices and reduce fatalities on the state and local roadway system. For 
budgeting purposes, approximately 130 participants are anticipated. To maximize attendance, 
the summit would likely be held in the fall to allow coordination with other national and local 
events and avoid the peak of the summer months. Although the summit would help to 
institutionalize the science of safety, it became clear that the benefit of periodic interactive 
learning events would be enhanced by offering educational webinars to continue the learning 
and exchange process between summits.  
                                                 
1 This section was prepared by Kimberly Kolody with CH2M HILL. 
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5.2. SAFETY ANALYSIS WEBINARS 
 
 Building on the momentum of the first summit and leading into the next, national 
webinars may be provided approximately every two months for a total of four to six depending 
on the schedule. Webinar content would vary to address the needs of safety professionals at 
various levels of agencies: executive, management, and analyst. The overall approach for the 
webinars would be addressed in the first session so the appropriate attendees would be notified 
of the topics in advance of the upcoming sessions. The topics for the webinars would come 
directly from the feedback received at the summit and therefore result in a productive second 
summit. (See Table 7 for potential Safety Analysis webinar topics.)  
 
Table 7. Potential Safety Analysis Webinar Topics 
Executive Level Management Level Analyst Level 
Institutionalizing the science of 
safety: Implementation of safety 
techniques into DOT processes 
i.e. planning, design, 
construction 
Defining the global umbrella of 
SPFs 
Defining the global umbrella of 
SPFs 
 Understanding available tools and 
resources and their applications 
i.e. HSM, SA, IHSDM 
Basic safety analysis techniques 
 Understanding the benefits of SPF 
over traditional safety analysis 
methods like crash rate and 
frequency 
Advanced safety analysis 
techniques including data 
requirements and minimums 
 SPF applications in policy and the 
planning process; EA, EIS, 3R  
Use of advanced techniques in 
Safety Analyst / HSM 
 
 Some of the webinars would utilize presentation materials that have been developed for 
other specific training courses. The following potential resources may be the starting point for 
the Safety Analysis webinars:   
• Safety Analyst 
• National Highway Institute 
• National Transportation Highway Safety Association 
• Highway Safety Manual 
 
 Training courses are being developed for the Highway Safety Manual, Safety Analyst, 
and the Highway Safety Improvement Program. While these training sessions serve specific 
needs, they will be taught over a couple of days in a classroom setting that may not be as 
widely distributed. It is anticipated that the Safety Analysis webinars would be an hour long and 
each presentation would be provided twice to accommodate different time zones and attract a 
wider audience.  
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5.3. SAFETY ANALYSIS MARKETING MATERIALS FOR CEOS 
 
 It is important to provide information to safety professionals at all levels, including 
executives at the DOTs. Marketing materials would be prepared to educate executives on safety 
analysis techniques and gain their support for integrating the science of safety into business 
practices. Marketing materials would be complied to present at the Annual Spring CEO meeting 
and similar information would be provided to agencies to share with their CEOs.  
 
5.4. SAFETY PERFORMANCE FUNCTION CLEARINGHOUSE 
 
 Hundreds of safety performance functions have been developed to analyze safety 
around the world. The AASHTO Safety Management Subcommittee would initiate an SPF 
clearinghouse to share the SPFs that have been developed for potential use by other agencies. 
The AASHTO Subcommittee would pursue the development of a web portal, develop a template 
for submission of information, provide a team to review and accept/reject submissions, and 
send an invitation to those who have SPFs to submit to the review group.  
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2009 NATIONAL SAFETY PERFORMANCE FUNCTION SUMMIT 
              SPEAKER BIOGRAPHIES 
 
 
Jim Allen, P.E. 
Jim Allen is the Safety Implementation Engineer for the IDOT Central Bureau of Safety 
Engineering.  His experience includes work as a Safety and Health Engineer with the Oklahoma 
State University Extension Service, IDOT Bureau of Bridges and Structures, IDOT Bureau of 
Local Roads and Streets, and Assistant County Engineer for Logan County, Illinois. He is also a 
Major in the U.S. Army Reserves and is currently an Instructor at the Command and General 
Staff College.  Jim graduated from Texas A&M University and is a Registered Professional 
Engineer in the state of Illinois.   
Bryan Allery, P.E.  
Bryan Allery is a long time student of Dr. Ezra Hauer.  He is Safety Programs Engineer at CDOT 
and has over 20 years of experience in transportation engineering, 7 years at CALTRANS, and 
13 years at CDOT.  Bryan is nationally recognized expert on traffic records, accident analysis, 
and safety program management. He has extensive experience in developing Safety 
Management Systems and related computer programming.  Bryan is highly experienced 
transportation engineer in the areas of design, construction management, materials, geometric 
design, and traffic engineering. He has served as a research study panel member at the 
National Cooperative Highway Research Program (NCHRP).  Bryan together with Dr. Kononov 
has coauthored a number of research papers on road safety published by the TRB.  Bryan is a 
Registered Professional Engineer in Colorado and California. 
Geni Bahar 
Ms. Geni Bahar, P.Eng., P.E. of NAVIGATS Inc.  is a civil engineer specializing in road safety, 
with 30 years of professional experience. Geni has led over 100 projects and many included 
office and field investigations for identification of the specific issues of the site operations and 
possible shortcomings toward the selection of effective treatments. Geni has also been involved 
in many systemic screenings for wide application of treatments and programming for cost-
effective application of available funds. Her work has included safety treatments and other 
enhancements in rural hamlets, suburban corridors, small to large urban centres, rural two-lane 
to multi-lane highways, and simple and complex freeways. The Transportation Association of 
Canada awarded Geni the 2007 Transportation Person of the Year award in recognition of her 
leadership, excellence, and achievements. Geni is an active member of key professional 
associations and committees: ITE and the Transportation Safety Executive Council (since 2000); 
TRB Committee for Transportation Safety Management, TRB Committee for Safety Data and 
Statistics, TRB Task Force for Highway Safety Manual, Canadian Association of Road Safety 
Professionals, PIARC, TAC Standing Committees for Road Safety, and TAC’s Standing 
Committee for Geometric Design Standard 
 
Mario Candia-Martinez 
Mario is an Engineering Associate at Kittelson & Associates’ Orlando, Florida office. He has a 
diverse background in transportation planning, traffic operations, and research and has been 
involved in a variety of projects throughout the U.S. and abroad. Mario has experience in the 
conduction of roadway safety audits, and has recently served as a key team member in the 
development of the first edition of the Highway Safety Manual. Mario holds Bachelors and 
Masters degrees from the University of Idaho.  
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Mike Dimaiuta 
Mike Dimaiuta has managed the Geometric Design Lab at FHWA’s Turner-Fairbank Highway 
Research Center in McLean, Virginia since 1995. The Lab provides support to FHWA’s Office of 
Safety Research and Development in developing, enhancing and facilitating implementation of 
the Interactive Highway Safety Design Model (IHSDM). 
Mike is a member of TRB’s Highway Safety Manual Task Force and the Committee on the 
Operational Effects of Geometrics. 
 
Karen Dixon  
Karen Dixon, Ph.D, P.E. is an Associate Professor in the School of Civil and Construction 
Engineering at Oregon State University.  Dr. Dixon both teaches and performs research in the 
areas of highway design, traffic operations, and safety.  Prior to joining the faculty at Oregon 
State University, Dr. Dixon was a tenured Associate Professor at the Georgia Institute of 
Technology.  In the initial stages of her career in transportation, Dr. Dixon worked as an 
engineering consultant where she was directly responsible for the design of numerous road 
systems in the rural and urban environment.  Dr. Dixon's practical engineering experience 
spans from the design of low-speed access-oriented local roads up to the high-speed mobility-
emphasis urban freeway interchange.  She is a Registered Professional Engineer in the states 
of Georgia, Arizona, and Texas.  She has degrees from Texas A&M and North Carolina State 
University.  
 
Brelend C. Gowan 
Brelend received his Bachelor of Arts degree from the University of California at Davis in 1967. 
He received his Juris Doctor degree in 1971 from the University of the Pacific, McGeorge 
School of Law, where he was an editor and founding member of its Pacific Law Journal.  From 
1999 to 2004, Brelend was also an Adjunct Professor of Law teaching Government Tort Liability. 
In 2005, Brelend retired from a 33-year career as a tort litigation attorney with the Legal Division 
of the California Department of Transportation, the last 12 years of which he served as its 
Deputy Chief Counsel.  He continues to work on special projects for the Department. Brelend is 
a member of the American Bar Association's Litigation Section and Tort and Insurance Practice 
Section. He is an Emeritus Member and former Chair of the Transportation Research Board's 
Committee on Tort Liability and Risk Management and member and former Chair of the Legal 
Resources Group Executive Board. Finally, Brelend is the Chair of the Policy Subcommittee of 
the TRB Task Force for the Development of the Highway Safety Manual. 
 
Michael Griffith 
Michael Griffith is the Director of the Office of Safety Integration with FHWA's Office of Safety 
 
Douglas W. Harwood 
Douglas W. Harwood directs the Transportation Research Center at Midwest Research Institute 
in Kansas City, Missouri.  Mr. Harwood has nearly 36 years of experience in highway safety 
research for Federal, State, and local agencies.  He is a member of the TRB Committee on 
Operational Effects of Geometrics and the TRB Task Force on Development of the Highway 
Safety Manual.  He holds a B.S. in Civil Engineering from Clarkson University and an M.S. in 
Transportation Engineering from Purdue University. 
 
Robert E. Hull 
Director of Traffic and Safety 
Utah Department of Transportation  
Education: 
-Bachelors of Science Degree in Civil Engineering, University of Utah, 1990 
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-Bachelors of Science Degree in Marketing, Utah State University, 1984 
Professional Experience: 
-Mr. Hull has served with the Utah DOT for 20 years.  He is responsible for developing and 
issuing statewide direction, policies, and procedures for all traffic and safety management 
related programs.  He manages all planning and programming of Federal and State funding 
used in transportation safety programs and projects.   In addition, he is responsible for all 
engineering standards related to traffic and safety. 
-Mr. Hull developed and directs the Zero Fatalities program for Utah.  This program represents 
the umbrella program to all other traffic safety programs in Utah and provides the goal and 
direction for improving safety through the Utah Comprehensive Safety Plan.  The Zero Fatalities 
program won a 2008 Emmy for Community/Public Service programs. 
-Mr. Hull has held several positions within UDOT.  His experience includes statewide and region 
service in Maintenance, Urban Planning, Materials, Traffic Operations, and Safety. 
-He is a licensed professional engineer in Utah.   
Professional Affiliations: 
-Transportation Research Board Committee on Transportation Safety Management, Co-Chair 
-National Cooperative Highway Research Program, Project 08-76, Institutionalizing Safety in 
Transportation Planning Processes: Techniques, Tactics, and Strategies, Panel Chair 
-AASHTO Subcommittee on Traffic Engineering 
-AASHTO Subcommittee on Safety Management, Technical Information and Resources Task 
Group Chair 
-AASHTO Highway Safety Manual Joint Task Force 
-National Committee on Uniform Traffic Control Devices, Guide and Motorist Information 
Technical Committee Secretary 
-World Road Association (PIARC), Former Safety Technical Committee Member 
Honors: 
-AASHTO President’s Transportation Award in Highway Traffic Safety, 2007 
 
Kimberly Kolody Silverman, PE 
Kim has worked with CH2M HILL for the past 12 years as project manager and transportation 
engineer focusing mainly on transportation planning and safety studies. Over the past three 
years she has assisted the Illinois Department of Transportation Bureau of Safety Engineering 
in the implementation of their Strategic Highway Safety Plan, including leading implementation 
teams, reviewing and preparing policies and providing technical guidance and support. Kim is 
the Secretary of the Illinois Chapter of the Institute of Transportation Engineers and has served 
as the ITE Technical Director and on the Technical Committee.  She has authored research 
papers on the subjects of transportation planning and safety, and has participated in technical 
training programs. 
 
Jake Kononov, Ph.D., P.E.   
Jake is a long time student of Dr. Ezra Hauer, he has over 25 years of experience in all aspects 
of highway and traffic engineering at the Colorado DOT.  He spent 5 years as the Denver Metro 
Area Chief Traffic and Safety Engineer and is currently Director of Research for the Colorado 
Department of Transportation. Jake is a chairman of the TRB Committee on Safety 
Management and served on a number of research study panels at the National Cooperative 
Highway Research Program (NCHRP). Dr. Kononov is an author of numerous research papers 
on road safety published by the TRB, Swedish National Road and Transport Institute (VTI), 
German Road Research Institute (BAST), Italian Society of Highway Infrastructure (SIIV) and 
Publics Works Magazine. Dr. Kononov is an Associate Professor-adjunct at the Graduate 
School of Civil Engineering at the University of Colorado in Boulder. Jake is a member of the 
Colorado/Wyoming ITE Chapter.   
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Raymond A. Krammes 
Ray Krammes is Technical Director in the Federal Highway Administration Office of Safety 
Research and Development.  Ray has worked with the TRB Task Force on Development of the 
Highway Safety Manual since its inception and the panels overseeing the NCHRP projects that 
produced materials for the Manual.  He also managed development of the SafetyAnalyst 
software package that will support implementation of Part B of the Manual and the Interactive 
Highway Safety Design Model, whose Crash Prediction Module will be a faithful implementation 
of the Part C Predictive Methods. Ray received his B.S., M.S., and Ph.D. in Civil Engineering 
from the Pennsylvania State University.  Prior to joining FHWA in 1997, he taught in the Civil 
Engineering Department at Texas A&M University and conducted research through the Texas 
Transportation Institute.   
 
John C. Milton, Ph.D., P.E. – Director of Enterprise Risk Management, WSDOT 
John currently serves as the Director of Enterprise Risk Management for the Department of 
Transportation. He is a licensed engineer with 20 years of experience in transportation and 
traffic engineering, and recently served as Project Director, for the SR 520 Bridge Replacement 
and HOV Program, a $4.4 billion project. He has held a number of engineering positions in 
WSDOT’s design, traffic and planning sections. John holds a B.S. in Civil Engineering and a 
Masters in Engineering Management from St. Martin's College; he also holds a M.S. and Ph.D. 
in Civil Engineering from the University of Washington. His research has focused on 
econometric and statistical modeling of the frequency and severity of collisions. John serves on 
five separate National Academy of Engineering research panels with an emphasis on highway 
safety and data analysis and serves on three national committees with the Transportation 
Research Board. He is the Chair of the Transportation Research Board Task Force for the 
Development of a Highway Safety Manual. 
 
Timothy R. Neuman, PE 
Timothy Neuman is Vice President and Chief Highway Engineer for CH2M HILL.  He has over 
34 years of experience in the planning and design of major highways, freeways and 
interchanges for over 20 state DOTs. Freeway and interchange projects in which he played a 
leadership role include the Marquette Interchange in Milwaukee, WI; I-70/I-75 in Montgomery 
County, OH; I-235 in Des Moines, IA; the North Central Expressway (US 75) in Dallas, TX; I-74 
in Moline, IL; SR 520 and SR 202 in Redmond, WS  and I-75/M 59 in Oakland County, MI. He 
participated in a number of FHWA’s ACTT workshops on complex freeway corridor projects 
around the country; and has developed and taught professional courses on interchange 
planning and design for the FHWA and the American Society of Civil Engineers. 
Mr. Neuman is also a nationally recognized expert in highway safety and traffic operations 
related to geometric design.  He has led or participated in many significant research projects for 
the NCHRP and FHWA, including NCHRP 362 Roadway Widths for Low Traffic Volume Roads, 
NCHRP Project 20-7 Task 75 “Geometric Design for Very Low Volume Local Roads” and 
NCHRP 430 on Improved Safety Information to Support Highway Design.  Mr. Neuman served 
as project director for NCHRP Project 17-18(3) on “Implementation of AASHTO’s Strategic 
Highway Safety Plan.” This project has produced a series of guidance documents published as 
NCHRP Report 500, and web-based guides maintained by AASHTO.  He was a special 
consultant to the FHWA on numerous aspects of the development of their Interactive Highway 
Safety Design Model. Tim Neuman is a nationally recognized expert in the Context Sensitive 
Design field, through both project work and research.  He served as co-principal investigator for 
NCHRP 15-19, “Application of Context Sensitive Design Principles,” which resulted in the 
publication of NCHRP Report 480, Best Practices for Achieving Context Sensitive Solutions. He 
assisted in development of a CH2M HILL ‘s two-day training course on Context Sensitive 
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Solutions, which has been taught to over 20 state DOTs and other agencies around the country 
on behalf of FHWA. He also served as technical editor for AASHTO on development of a 
companion policy document to FHWA’s Flexibility in Highway Design, published as A Guide for 
Achieving Flexibility in Highway Design, May 2004.  He has been a featured speaker on CSS 
and highway design at national and international conferences, including most recently the 
keynote speaker at the University of Vermont sponsored national conference in June 2007 
‘Transportation and Historic Preservation – The Road to Affordable Context Sensitive Solutions.’ 
He served on the national AASHTO-led ‘Thinking Beyond the Pavement/Context Sensitive 
Solutions’ Task Force.  He has also served as a special highway technical advisor to Scenic 
America. Mr. Neuman has authored a number of widely used references, including NCHRP 
Report 279, Intersection Channelization Design Guide, the chapter on Geometric Design in both 
the 4th and 5tth editions of ITE’s Traffic Engineering Handbook, and chapter on urban 
intersections in ITE’s Traffic Safety Toolbox.  He is recipient of ITE’s Past Presidents’ Award, 
and TRB’s D. Grant Mickle Award. Mr. Neuman recently completed an appointment on the 
TRB/FHWA Research and Technology Coordinating Committee.  He is a former member of 
TRB Committee A2A02, Committee on Geometric Design of Highways, and a member of the 
TRB Task Force for the Development of a Highway Safety Manual.   
Tim Neuman is a graduate of the University of Michigan, with B.S in Civil Engineering and M.S. 
in Engineering, and is a registered professional engineer. 
 
Yanfeng Ouyang 
Yanfeng Ouyang is an assistant professor and the Paul F. Kent Endowed Faculty Scholar in the 
Department of Civil and Environmental Engineering at the University of Illinois, Urbana-
Champaign. His research interests lie in transportation planning, logistics systems, traffic 
operations, and safety modeling. In the past years, he worked with IDOT to develop SPFs and 
local application tools for the state of Illinois. He currently serves on the editorial advisory board 
for the journals Transportation Research Part B, ASCE Journal of Infrastructure Systems, and is 
a member of the Transportation Research Board's Network Modeling Committee 
(ADB30). Yanfeng received the Faculty Early Career Development (CAREER) Award from the 
U.S. National Science Foundation in April 2008, and the Gordon F. Newell Award from the 
University of California at Berkeley in 2005. He received his Ph.D. in civil engineering from 
Berkeley in 2005. 
 
Michael D. Pawlovich 
Michael D. Pawlovich, Ph.D., P.E. joined the Iowa Department of Transportation Office of Traffic 
and Safety in March 2000.  He holds a Ph.D. in Civil Engineering from Iowa State University.   
While a graduate student at the ISU Center for Transportation Research and Education, Michael 
initiated work on Iowa's GIS safety data analysis software.  In his current position as Traffic 
Safety/Crash Engineer, he has continued to work on GIS development personally and via 
contract technical management.  GIS-SAVER (Safety Analysis, Visualization, and Exploration 
Resource) has expanded beyond crash and roadway data to reflect a broader safety aim with 
influences from engineering, enforcement, emergency response, education, and other 
disciplines.  Over the past several years, he has also played a role in revamping Iowa's crash 
reporting form to reflect MMUCC guidelines.  As part of this, he helped redevelop the process 
used to transfer the data from mainframe to PC applications and validate or edit the crash 
records for inconsistencies or errors.  Having primary access to the data, he has played an 
integral role in many analyses done using the new crash form data, including a recent 4-lane to 
3-lane study, as well as several responses to data requests by various NCHRP projects. 
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Dave Piper 
Dave Piper is the Safety Design Engineer in the IDOT Bureau of Safety Engineering.  He works 
with IDOT Districts and others to assist in developing Highway Safety Engineering Program 
(HSIP) from screening to coordination of projects, and other responses to safety concerns.  
Dave has responsibilities for RSAs and roadside safety hardware, such as guardrail, cable 
median barrier, and crash cushions approved for use by the Department. In 1980 Dave 
graduated the University of Illinois with a BS degree in Civil Engineering.  As a result of coming 
in through the cooperative program between the University of Illinois and Illinois College, he 
also received a concurrent BA degree in Mathematics from Illinois College.  Dave has worked 
continuously with IDOT since his graduation, first in District 5, Paris for almost 22 years in 
Construction, Land Acquisition and Design in various responsibilities.  In 2002 he accepted a 
position in the IDOT Headquarters working in the Highway Policy section in Design and 
Environment.  He worked there with pavement design and roadside safety issues. When the 
Bureau of Safety Engineering was founded in 2005 he came along to work in his current 
position.  Much is happening in the developing field of safety engineering and Dave hopes to be 
involved in bringing better tools and processes to improve safety for those using our roadways, 
and to make the work easier and more productive for planners and designers. 
 
Stephen W. Read, P.E. (VA), P. Eng. (ON, CANADA) 
Position: Highway Safety Improvement Programs Manager 
VDOT – Traffic Engineering Division 
Education: B. Sc. Civil Eng. (Univ. of New Brunswick, CAN) 
M.A. Sc. Civil Eng. (Univ. of Waterloo, CAN) 
Experience: 22 years of traffic engineering and multi-modal transportation planning projects, 
research and management. Project consulting and research work in London, UK; Toronto and 
Ottawa, ON; and Alexandria, VA. VDOT experience conducting and managing multi-modal 
corridor environmental, planning, operational, safety studies and research; design project travel 
forecasting and traffic operations and safety assessments; regional long-range plan 
development and documentation. Presently leads the highway, bicycle and pedestrian, and rail-
grade crossing crash data analysis and safety improvement programs for VDOT. 
Other info/activities: Travel, reading, hiking, biking, hockey, lacrosse, tennis. 
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APPENDIX B: LIST OF ACRONYMS 
A list of useful acronyms can be found below. 
AADT- Annual Average Daily Traffic 
BOD- Biological Oxygen Demand (mg/L) 
CHSIM - Comprehensive Highway Safety Improvement Model 
CRF- Crash Reduction Factor 
DHV- Design Hourly Volume (traffic) 
EA- Environmental Assessment 
EB - Empirical Bayes(ian) 
EIS- Environmental Impact Study/Statement 
HSM - Highway Safety Manual 
IHSDM- Interactive Highway Safety Design Model 
LOSS- Levels of Service for Safety 
MRI- Midwest Research Institute 
NEPA- 1969 National Environmental Policy Act 
PH- Alkalinity Acidity 
PHF- Peak Hour Factor 
PSI- Potential for Safety Improvements 
RTM- Regression to the Mean 
SPF- Safety Performance Function 
TSS- Total Suspended Solids (mg/L) 
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APPENDIX C: TUTORIAL (HAUER ET AL., 2001) 
Attached is a copy of an excellent SPF tutorial by Dr. Hauer et al (2001). 
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APPENDIX D: PRESENTATION HANDOUTS 
All of the presentations are attached. 
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APPENDIX E: RECORDS OF DISCUSSIONS, QUESTIONS & ANSWERS 
 
 
Session 2: 
 
Question: Will the tutorial documents and other handouts be available electronically?  
Answer: Yes, Tutorial page will be available on the website maintained by the U of I. We will 
send the website link to all attendees after the Summit.  
 
Question: The presentation mentioned about Expected Number from similar sites, so is there 
any restriction to the site or choice of sites from jurisdictions? 
Answer: There will be a discussion on this topic in the next session.  
 
Question: Where will the crash rates and SPF usefulness go in the future? 
Answer: First, allow SPF to compare similar sites (equal attributes, e.g. ADT) which crash rates 
cannot do; second, SPF will be useful for analysis of safety while crash rates can be only used 
for risk assessment.  
 
Question: What is the difference between a 2-lane road and multi-lane road? How to get the 
capacity – ADT seems high  
Answer: The speaker can send an article with a complete study. 
 
Session 3:  
 
Question: Crashes are usually not occurring during congestions, so how does crash relate to 
congestion? 
Answer: To estimate the peak hour LOS, the crashes used in the SPF occurred during 24 hour 
period and we have a representation of congestion during the peak period. Then superpose the 
LOS during peak period onto the SPF to get an idea of the degree of congestion. This 
relationship is typical in urban environment.   
Particularly in transaction periods, it is more of a speed differential issue than just 
congestion-related factor or an ETT-related issue. Higher degree of congestion has higher 
speed differential and thus results in higher accident frequency and even severity.  
We are going to try to look at hourly data and hourly volume and the crashes by hourly 
days. So maybe next year during the meeting, I may have an answer to this question. 
 
Question: About the values occurring in the world, how does a state agency establish a 
roadside hazard rating? 
Answer: In the Highway Safety Manual, there are descriptors of roadside crashes, where to 
make breaks between levels is not a simple process. There is a general guideline partially 
quantitative. 
 
Question: What are the outreach efforts for training and understanding calibration factors? 
Answer: Certainly there is a training effort underway right now. Calibration is certainly an issue 
and there is information in the manual itself about the calibration process.  It has been thought 
of, but if we are really going to institutionalize the Highway Safety Manual, it now is just a start of 
what are going to be needed. 
 
Question: Since we are lacking intersection data, what’s the impact if the intersection crashes 
are not removed from the segment analysis? 
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Answer: In Colorado, we pretty much use the area right around the 
intersection and filter out some crash types for intersections that may not be intersection related. 
Even if you do not have any data on the side road traffic, just remove those that are intersection 
or intersection related when analyzing segments. 
You have to have a way to rational, dependable choice. Caution should be added to take 
250ft buffer alone and to assume all crashes are attributed to the intersection (i.e. animal, 
driveway crashes). 
 
 
Session 4:  
 
Question: How many states are using SPFs? 
Answer: Among the 89 attendees, 26 states have prior experience and 15 states have 
extensive uses of SPFs. Colorado has used it for 10 years. Colorado and Washington have 
used it most extensively. 
 
Question: How are you using crash rates and SPFs? 
Answer: In Washington State, crash rates are no longer being used and Colorado is similar. 
Crash rates are being used for informative reasons. In all other areas the state has moved away 
from crash rates. 
 
Question: How do you develop SPFs for low volume, low crash local roads? 
Answer: SPFs developed for other roadways have been applied to local roads. 
Colorado and Washington have observed leveling off in the SPF curves. 
 
Question: What do you do when highways begin to look like freeways but are not built in 
interstate standards? What SPFs would you use? 
Answer: In Colorado, these facilities are still analyzed with highway SPFs. An important part of 
this analysis is the base conditions of the SPFs. 
Presence of the at-grade intersections introduces non continuous flow performances 
characteristics and high speed arterial multilane safety performance function is used. The HSM 
has a rural multi-lane procedure, and there is also a similar freeway procedure that will become 
part of the manual soon. There is software completed for conducting this type of analysis. 
 
Question: Is calibration required for SPFs developed with local data? 
Answer: Calibration is conducted from year to year because the data changes year by year, 
therefore it will be required. Additionally Safety Analyst calibrates even SPFs developed with 
local data. 
 
Question: About the Colorado model, are those percentages averages or averages plus 
standard deviation? 
Answer: They are not averages but means of the assumed binomial distribution. 
 
Question: Where is analysis conducted in Colorado?  
Answer: In Colorado, analysis is conducted at the central office. Training is provided in 
Colorado DOT for other offices for all engineers. 
 
Question: How can this methodology be pushed down to the local level, particularly to facilities 
that are not under state jurisdiction? 
Answer: In Colorado, there is a variety of counties and cities analysis that we have done and 
they are trying to use that approach. In Illinois SPFs have not yet been directly applied to local 
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routes and there is projects developing tools. For Washington, the application of Safety Analyst 
worked well for local jurisdictions. 
 
 
Session 5: 
 
Question: Condition rating of pavement may drive a project, but safety performance may not be 
adequate--- how is this being addressed in other states? How easy is the implement of the 
related approach? 
Answer: In Washington, we don't do safety and preservation project together. We generally do 
separately because the great benefit for legislatures to see. 
Colorado has different approach. We have safety program $30M /year and our 
resurfacing program used to be $150 M, and we have a big gap. We also have some money 
attached to resurfacing program to deal with safety. Additionally, we have a policy directive to 
address safety and resurfacing issues. We do everything extensively not limited to resurfacing. 
 
 
Session 6: 
 
Question: Colorado uses LOS for safety, Illinois talking about using this or not. What is the 
advice in using this term? 
Answer: Colorado uses “soft” language (e.g. better or less than expected safety performance) 
to define LOS for safety I – IV rather than use the word “hazard” or “danger” to begin with. Most 
safety assessment report begins with a statement of philosophy with the idea that limited funds 
have to be optimized. 
However, some of the concepts and terms were in draft of HSM but were taken out.  We 
found more neutral descriptors in order to keep that piece out of the manual. There is no 
absolute safety in HSM. We are really looking at reducing frequency and severity of crashes 
In Washington, we cannot bring in cost of project (use of seat belt, maintenance) for the 
reason that we are not doing something. So we need to think about state specifics. 
 LOS for safety seemed too similar to LOS (capacity) and too coincidental, so we did not 
want to involve reliability issue by guarantee or promise that cannot be accomplished.   
 
Question: Would “409” protect the agency if the crash data is publicly available? 
Answer: It depends on state law. It has to be turned over unless the state law says something 
about it. However even though another side has it, they will not be introduced as evidence, and 
plan will have to get data from other sources. When turning over public records, a watermark 
(e.g. Washington) or stamp documents to alert user that it is protected information. We also 
send out protective order to protect from use in court. 
States prepare safety assessment reports and it is the duty of the department to address 
safety within available budget (make the most with what you have). This is stated in policies and 
the intent is to make the most of what we have. We need to draw and line between ethical 
discharges of professional duty in concert with response and find appropriate balance. Totally 
shy away with things like potential crash reduction or maximize the crash reduction within 
budget available. Therefore, it is suggested each state conduct a risk assessment based on 
specific state terms. 
There may be a problem when make decisions if there is no documentation about why 
the decisions are made. Good documentation should be made when you are fixing a problem in 
a location. Inform decisions using SPF or other statistical methods to explain decision making. 
 
Question: If an agency adopts SPFs, is there a risk if it is not used consistently?  
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Answer: That’s part of what we are trying to get policy and training out to make sure there is 
consistency. The reason we document is that decisions are questioned years after the decision 
is made and it is the only way to defend when assumptions have to be made and. Project file 
better tell the whole story.  
  
Question: If you have a list of locations that are all under the use of terminology like “most 
potential safety improvement”, do you set some variability or do you need a policy about how 
much percent to look at of the list? 
Answer:  It is actually advantageous that you are working on the list of locations. In some cases 
it does open up the agency for potential issues.   
 
 
Session 8: 
 
Question: Why was SA supported by AASHTOware and IHDSM by FHWA? States may have a 
hard time spending 45,000 per year to use SafetyAnalyst.  
Answer: AASHTO is interested in SafetyAnalyst because they support HSM. SafetyAnalyst will 
be used by state DOTs and AASHTOware was a good mechanism for availability of the 
software and facilitating the long term support. You can use the highway safety improvement 
program to pay for the license which is an eligible expense for HSIP money. 
 
Question: How is severity distribution determined in SafetyAnalyst? 
Answer: Severity distributions are determined as part of the calibration process from state 
actual data. The tool accesses all crashes to get distributions for those including collision type 
and severity. There are separate SPFs for total crashes and fatal crashes and they are broken 
down further with those distributions. It is applied to the route by functional classification and 
area type.  
 
 
Session 9: 
 
Question: Do SPFs help you to make informed decisions in the program? 
Answer: In Colorado when we started 10 years ago, introduction of SPFs help communicate 
effectively and built consensus. We felt that every level of our program makes constructive 
discussion and decision making. And people buy into it quickly. 
In Washington, programmatic level gain consistency which has been helpful to control 
the roadway. The other issue we see is that the methodology has scientific components to make 
the public and the elective feel better about the orders of the maintenance.  
 
Question: Decisions and evaluations like prediction of crash reduction are made, but there is 
trade-offs between safety and capacity. How is this addressed?  
Answer: During peak periods, we don’t buy the whole lot of accidents because of the high 
frequency. We sometimes run SynChro traffic and re-examine the storage availability. Most of 
time, we move toward time of day protection at intersections when changing phasing to reduce 
the potential reduction of capacity. We would examine these factors and make a balanced 
decision. If it is an existing intersection and there is a strong pattern, we got to protect. 
 
Question: About the detailed safety analysis, is it done centrally? Do you train consultants and 
staff?  
Answer:  In Colorado, we initially and largely do it centrally but are moving away from that 
model. For the last year and half, we are conducting classes at DOT on the explicit 
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consideration of safety and highway traffic engineering in the project environment to teach 
people how to interpret report and how to use them. Additionally, for the last eight years, we 
provide a graduate course in the University of Colorado which creates consultants that 
understand the approaches. We also provide cross-training to staff in regions to work though 
the safety assessment process and they can understand the methodology well when they go 
back. 
 
Question: In Colorado, you are using the same SPFs for all freeway segments, but there is a lot 
of variability in the segments i.e. interchanges, weaving. How are these issues dealt with?  Also 
in IL, SPFs are based on state routes and sometimes applied to 2-lane rural roadways. If the 
SPF is based on higher ADT can it be directly applied in this manner as it may underestimate 
the number of crashes expected? 
Answer: In the real world, we are dealing with a variety of situations – interchange spacing may 
be different, weaving sections longer/shorter more traffic, etc. It is not practical to collect all of 
this data and to create more specific SPFs (plus there may not be a large enough sample size 
for comparison). We isolate homogeneous freeway segments by removing crashes associated 
with interchanges and weaving sections to compare the mainline itself. We simplify the issue in 
such a way that we can solve the problem and make approximation of reality because we are in 
business of reducing crashes rather than precisely estimating crashes.  
 
 
Session 11: (Panel Discussion) 
 
Next steps: 
• We need to do training for IDOT staff and consultants because there are agencies 
dependent on consultants to do a lot of work. Local agency training is needed as well. 
• Local roadway data need to be enhanced 
• Getting SA and incorporating HSM and all those safety tools into our safety program. 
Integrate the program into the entire decision making, policies, planning and design 
process. 
• More experts and supports will be needed to within the agency in the districts 
• We are trying to developing SPFs for the local system 
 
• Virginia started looking at detailed models and have stepped back to look at ADT models.  
• Virginia needs based budgeting with asset management and is trying to use estimation 
tools to develop more information.  
• Looking at highway engineering and asset management and hopefully expand in future. 
First, collect all the roadway linear assets and geometry and collect from data 
management system to get more roadway data. Collect signing and pavement marking 
data, signal inventory data. Developing a state wide database is in the process now and 
geocoding is along the way.  
 
• See how SPFs perform once calibrated.  
• Make safety decisions on 95% of pie (Resurfacing, reconstruction, preservation, 
maintenance). Most benefits are from expanding the work in safety to the other portions 
of the department.  
• Use SPF as diagnostic tools to put together Safety Assessment reports  
– Cover page 
– Legal statement about admissibility 
– Statement of philosophy Discussion of SPF calibration and LOSS  
– Provide the function for freq and severity 
 159
– Identify various attributes of crash occurrence and geometric improvements 
– Suggest intersection improvements 
– Conclusions: recommendation, benefit-cost ratio 
– Appendix: supporting steps, analyses, collision diagrams, etc 
• Keep consistency with improvements and intent 
 
Question: What recommendations for next steps for other states? 
Answer: First, Highway Safety Manual is not a perfect document and need to adapt state now. 
Second, start working with residency to build credibility within the department. Use in simple to 
understand terms to related to resident engineers to deliver your ideas. Proliferate methodology 
throughout the department.  
 
Question: We have used traditional methods in the past and have used new methods now. 
What is the evaluation process you are using to ensure you are making the proper decisions 
with the methodology? What are the keys using the advanced methods versus using the 
traditional methods? 
Answer: Evaluation process is not as rigorous as the analysis. We see substantial 
improvements when applying improvements based on pattern recognition. State-wide 
evaluation is difficult due to lots of factors. We only do evaluation at project level and committed 
to looking at site specific evaluations with an eye on the overall. It would be good to have more 
resources to conduct more Before-and-After analyses. 
 There has been research that shows that using these advanced methods versus using 
the classical methods, we do get more precise estimates.    
States find it is a good amount of work to get into SafetyAnalyst, but they easily quickly 
be evaluated when SA has been set-up. Washington looks at after analysis with every HSIP 
program. As we move forward using tools that explicitly affect safety, we limit our scope to 
safety problems. I like the way that Colorado is doing, but I suggest thinking about broad terms 
like safety not safety problem as we go forward. 
  
Question: For those states that have not developed SPFs yet, are you going to calibrate 
existing SPFs or develop your own SPFs?  
Answer: The result is 50/50.  
 
Question: For those states that will develop their own SPFs, what support is needed? 
Answer: Probably the primary support would be funding, but technical support will be needed 
as well.  
 
Question: Do you think your state will use HSIP (Colorado) to calibrate? 
Answer: Yes. In Illinois, there is an option for using SPR money. 
 
Comment: In our state, we have evaluation tool that we have used for 20-30 years, but we do 
not have the same analysis and we would be interested in getting data on the local system. Our 
major problem is that we are decentralized (11 different kingdoms within New York State and 
New York City). We are looking for central office to develop the tools, but we need to change 
the paradigm of how the tools are used.  
 
• Some of the training courses will be very useful FHWA will look for opportunities to 
assist. 
• In Oregon, decentralization is a huge issue. Districts control HSIP funds and there is no 
headquarter staff.  
• Washington also have decentralized set-up.  
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• Colorado was on the same boat – headquarter staff was marginalized. We just started 
working in the safety area and began offering a service to market the ideas. 
– Colorado developed a logo to give identity and kept on expanding to provide 
more information in the report 
– We kept promoting the service since the gap is huge and need to be filled. We 
started to expand the complexity and then the number and overtime it became 
the expectancy of the resident engineer who makes most decision of the project. 
Eventually nothing is completely until the safety assessment report is completed. 
– We help the locals to system application, the methodology, etc.   
Question: Is there possible resources available to seek money to get states started? Is it an 
option for a pooled fund to use the university experience to help states develop SPFs to address 
the decentralization? 
Answer: FHWA will investigate these options.  
 
Question: Is it possible to have a SPFs manual that gives details about the function in terms of 
data and methodology? 
Answer: 
– MRI has been working on these and may post on the website as they are not right 
now 
– FHWA will take the suggestion in to consideration and make SPFs more transparent.  
– Clearinghouse may be expanded for SPFs 
 
Notes:  
• Email Priscilla if you need additional information after the summit.  
• Website posting - Acronym list 
– All presentations from this SPF Summit 
– Summary of discussions 
– Illinois’ SPF development report (upon IDOT approval) 
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APPENDIX F: POST-CONFERENCE SURVEY 
 
Attached is a copy of the post-conference survey distributed after the conference. 
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